Chitosan attenuates dibutyltin-induced apoptosis in PC12 cells through inhibition of the mitochondria-dependent pathway.
Dibutyltin (DBT) which was widely used as biocide and plastic stabilizer has been described as a potent neurotoxicant. Chitosan (CS), a natural nontoxic biopolymer, possesses a variety of biological activities including antibacterial, antifungal, free radical scavenging and neuroprotective activities. The present study was undertaken to investigate the protective effects of CS against DBT-induced apoptosis in rat pheochromocytoma (PC12) cells and the underlying mechanisms in vitro. Our results demonstrated that pretreatment with CS significantly increased the cell viability and decreased lactate dehydrogenase (LDH) release induced by DBT in a dose-dependent manner. Meanwhile, DBT-induced cell apoptosis, mitochondrial membrane potential (MMP) disruption, and generation of intracellular reactive oxygen species (ROS) were attenuated by CS. Real-time PCR assay showed that DBT markedly enhanced the mRNA levels of Bax, Bad, cytochrome-c and Apaf-1, reduced the Bcl-2 and Bcl-xL mRNA levels, while these genes expression alteration could be partially reversed by CS treatment. Furthermore, CS also inhibited the DBT-inducted activation of caspase-9, and -3 at mRNA and protein expression levels. Taken together, these results suggested that CS could protect the PC12 cells from apoptosis induced by DBT through inhibition of the mitochondria-dependent pathway.